Structure and organization of the human S-adenosylmethionine decarboxylase gene.
Genomic clones for the S-adenosylmethionine (AdoMet) decarboxylase gene were isolated from a human chromosome 6 DNA library. In addition, polymerase chain reaction and specific primers were used to amplify fragments from chromosomal DNA covering exonic regions not found in the screening of DNA libraries with AdoMet decarboxylase cDNA. The gene encompasses at least 22 kilobases of chromosome 6 DNA and comprises nine exons and eight introns, in contrast to the corresponding rat gene that has only eight exons (Pulkka, A., Ihalainen, R., Aatsinki, J., and Pajunen, A. (1991) FEBS Lett. 291, 289-295). Exon-intron junctions in the human and rat AdoMet decarboxylase genes were in identical positions except that exons 6 and 7 of the human gene formed a single exon in the rat gene. Alu-like sequences are present in four introns and the 5'-flanking region of the human gene. The promoter region contains a TATA box adjacent to the cap site; in addition, DNA elements for binding of transcription factors AP-1, AP-2, CREB, SP-1, and multiple steroid receptors are present between position -3,158 and the transcription start site. Two AdoMet decarboxylase promoter-reporter gene constructs with about 170 and 1,500 nucleotides of the 5'-flanking DNA were used in transient expression studies. AdoMet decarboxylase promoter was capable of driving reporter gene expression, but it was less active than the murine ornithine decarboxylase promoter. There are at least three potential polyadenylation signals at the 3'-end of the gene, and utilization of the first two results in the formation of the 2.0- and 3.6-kilobase AdoMet decarboxylase mRNA species present in human tissues and cell lines. AdoMet decarboxylase gene-related sequences were also present in a human X chromosome-specific DNA library. Partial nucleotide sequencing of this DNA revealed a lack of introns present in the gene located on chromosome 6, suggesting that the locus on the X chromosome contains a processed AdoMet decarboxylase pseudogene.